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1. 4^ 



r.XAIj) In response to your March 8^ 19olj cieao- 



randun rec^uestiag a cosroariscn of the operating plans, costs asa 
total effectiveness of the proposed 3-TO force vith sAteraative 
forces, this sienorazidua and its inclosures: 

a. Descri"be "briefly the indiTidnal and combined 
plans of the niissiles and aircraft vhich cotild cocsrise our strategic 
force in the late 196o*s, 

b* Discuss the 3-70 force requirement, 

c» Discuss in detail the cost effectiveness of a force 
vith B-70*s end alternatives - on the basis of a ccispcsite fores 
analysis as veil as on the less valid pure force basis, and 

d» Discuss factors other than cost vhich influence total 
force effectiveness. . 

2. ' <Oi:s?ij? i? ) a?5PATI??C- PIAIiS . The expected isdiridcal veapcn 
systea and ccsbined force operating plans in the laue 196o*s are as 
follows t 



a, 3-70. 



(1) Although there will be only a fev hCEzs bases 
for the entire B-70 force, the alert aircraft 
vill -be videly dispersed - three to five air- 
craft per alert • base . .Initially, tvo-thirds 
of the cperaticnal force vill be on alerr;. 
As cperatianal experience is gained, this frac- 
tion say exceed three -fourths. In this alert , 
posture t the entire alert force could be 
launched in less than four sinutes vith crews 
in the cockpits and in less than six rn^utes 
vith crevs in alert shelters. Launch vculd be 
icade on tactical vaming and under positive control. 
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(2) The 3-70 vlH be capable cf carrying nultiple 
and varied veapcns^ including tvo c3-ass "3" 
or eight class or si:rteen 25O ST guided 
bdibs or ccriisations thereof. Advanced 
sensor eouipnsnt vill permit detection of 
the scst 'dii^icuit targets. Because the 3-70 
vill have the highest yield to accuracy ratio of any 
system, it vill be applied against the hard, the 
inrorecisely located and the mobile targets. It 
viil also be used to provide back-up for high 
priority targets prograrnied to be struck by 
ballistic ziissiles. Other capabilities vill 
include inflight retargeting, -nissile and bcab 
dazsage assess::£nt vith iinziediate reporting to 
the SAC ccssEnd/control post, and reconnaissance 
strike. Izie Esjcrity of the strikes vfill be 
able to recover -srithin the United States. 



b. B-52 -gith GAM-67's . 

(1) The 3-52 force vill be dispersed to 39 bases vith 
. 53 percent of the force cn ground alert, capable 

cf launching in less than fifteen ijunutes . Tventy- 
. three squadrons vill be equipped vith GAM-87's 
by AT)ril I967; tne balance vill carry GA:^-7T*s. 
Weapon lead' capabilities include four GAil-87^s 
or tvo GAM-77's and one class "5" to four class 
"D" veapons. . • 

(2) The elr-to-surface sissiles vill be launched, 
as soon as range to target peraits, against 
T3recisely located soft ccnolex targets and air 

• defense sys-te:=s. Baabs vill be delivered at 
lov altitude and are suitable for both hard and 
soft targets. A limited canage assesssen- 
capability can be achieved during vithdrawal at 
hi^ altitude. 



c. TTL^:! II. The i rUT-JS XI force vill be deplcr/ed in 
individual silos dispersed ^'^>^^^^m^'^^^--r^^:'k Sach ^ssile vill 
be on tventy.f our ho^LT alert, capable cf being launched -.-ithinl^^ 
^ -.ca^^ceiTit of execution crier . Generally it vi ll be ux^^ized 



on 



It also Is capable of delivering 
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a. KHrJ^lAi? - Sard , ^ne HII?UTS>''A2I (E) force vill "be 

There- viH be five 

^ -^^ each grom of ^0 

These missiles^ naintained on twenty-four hour alert, will 
ibie of beins launched vlthin thirty seconds after receipt of 
Ion order. They vill be essloyed against the general range of 
sic targets, except for the very hard, the ii=precisely located 
» a.obile targets, Soae vill be enroloyed against eneisy inissile 
,xraft defense systems • 

e. >»gHUEMA>f - Mobile , Missile trains •rill be deployed 
lously aJ.ong the entire U.S. rail network. The trains vill 

random along a nuzcber of routes ana establish a condition of 
jlc alert at pre-selected launch sites for varying periods, 
isately seventy percent of the missiles vill be on strategic 
it all tiass, capable of being l£.unched vithia one ninute, 
irected, those on the move can proceed to the nearest pre- 
ited laoncbriark and launch -heir ^sissiles within approxiaately 
•iT and tw^mty minutes . Targets for this force will oe similar 
«e of the hardened KI2?I7I3M^5. 

f. PCIARIS. The POIAPJB force vill be in one of four 

.1 readiness~c^^itions . Condltlcn one : On station with every- 
■-equired to fire the nils s lie functioning at ^axiziun power. This 
!salntained for airorcxisately one hour. Condition two : On 
X, but reaulring fifteen nlnutes preparation before the first 
? can be iunched. Condition three : Enroute to the launch area, 
ion four : In pert with its -tender* Sixty- two percent of the 
5 suonarine force is progra^aed to be at sea in varying 
lens of readiness, Ai^er 6o days subiserged in the oa-statioa 
•:be submarine will r^tirm to its tender statlcned overseas. 




_ 

fectiveness cf whis force in a residual role vill depend on i"cs 
siveness to cc=and /control and target dasage assessment 
sd during and after the initial striiie. 



ft .. 



a. In the late 1960's the total strategic force vlU^be 
dispersed and naintained in a high state cf readiness. As 
:ly envisioned; this force will retaliate in the following 
cial sanner: 
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b. The saii:ied sTstens, prlsarily the 3-70 vill provide 
essential data for prcgrarsijig the residual missiles and aircraft 
in the continued prosecution of the var. 



. « , V /v\ p-o-5ect No. 13 (Coaiarison Proposed 
MeEO for Sec of Def, subj: (J) ^ ■ 

3-70 Force With Alternatives) (Cont:jsuea) 

, . ^prrr. .^UI?3gN-TS. Ulti:=.te 3-70 force levels 

have not been establisnea anc >, JJ. aepena - .^^^^ 
plar^niXLg purposes, however, 'r^^-^-^tl^JlJ'^f^J^^ force in its task of 
B-70's required to -.-r^^.f I^:^:; have iP.dicated that a 

coLteri^ the ^^-^^'t'UT^^ tl l^^i this :.o..i.e.ent. 
force of about 22? 13-/U's w 

^ ^v,^ -pT^-^Ate effectiveness of a weapon 

a. One measure of -ne vl.^^e .^^^^-^h « *^ther in the 

svsten can be stated in te:^ iJ^^n -Llo^tation. Generallr, this 
iiitia exchange or disnag tae fonoi,-on .^io. ^j^^tiveness. 

— , , ^ arh-^ evo^^nu im xeras oj. cost- w-^-'^ww . 

is extended to measTire f ^"^s are often made on the basis of. 

Comparisons between systsRS, ^^al practice has been 

targets destroyed ^l^^^^^^^'each^^^^^ Ld i^s environnent 

to comtjare weapon systeais bjr consiae.-ng ^ ^ 
essentially in isolation. 

4.— cTT—p of sYsteiE, worth can 

b. This is «fortm^te. "^^^^^'t^^^^ L^-,^^^- that results 

be fomd only by ~°=-^«^:?^^°I""^e^ed into a co=:T»site strategic 
vraen aU ooE?=nen-. vsapon ^_;Jted -"o-ce effects be consicered m 

force. Only in this con-.e« J5;^!f r^^-, interference effects, s«a 
.Tooer perspective. Imjoruant ^^^H'^^lf^.^i^^ systems atteiLpt to- 
■ Is occur «hen iriiercepuors and effects, such as occur 

operate in the same aax S-^?^' tT^, ""Ij^upv, direct attack or as a 
vien ICBM's degrade enesy air ^"-^-ets and =ore -oo^ers surrive 

fall-out effect of the attack on pri^u^ry 

tTdeliver their acre effective weapons. 

. • i-^ip-c ^orce cost effectiveness si.uaj,, 

c. in ifltegra-.ea ^f^^-^^^:^ !ea^:d.red size ef B-70 force 
relatiiig to t^^^ Problea of est»oi_sn^ ^^^^ ^^^^ ^^.^^^^ 

in relation to ^^\^°^fl^^''tff ^^ovce. The broad objective of the 
- coxmeted in tfoveaber I960 by ^ composition of. the most 

study to determine, lor a . jcea ccs„, «~ 
e^-fiitive D.S. strategic force m 1969- ^ . , • , 

d. Within the liinitations ^P???^.?^ Hlrge number of 
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Memo for Sec cf Def , subj: (U) Project !<o. 13 (Conparison of Proposed 
B-70 Force With Alternatives )_ (Ccitinued) 

(1) Anong the ei^jit equal-cost ccnrposite forces 
studied under the current budget levels for both 
sides, the force vith 3-70 's (12 squadrons) 

' equalled or exceeded the level of target dasage 
achieved by any SLltemative , Under this criterion, 
the force vith ^^II^l^I^SMS2•^ provided nearly equal 
achievement; the force vith 3-32 's vas third. 
Ranking the forces on the basis of both target 
destruction and bonber survival, a seccndarj' but 
nevertheless i^^ortant consideration in view of 
the innortance of residual forces, the order 

.becomes B-70, 3-52 and ^C^fJTSMAJ^. 

(2) Among the five equal-ccst, high budget forces 
studied, the greatest target destruction was 
achieved by a force containing both 3-7© *s and 
added KINu'iirilMSIK This force also provided the 
highest nisaber of surviving bcizbers. 

(3) Anong the thirteen cccposite forces studied in 
3if caimaigns, the forces which showed the besu . 
strike^ effectiveness contained the B-70, 

e. Inclosure 2 discusses briefly the results of the recent 
evali^ation of strategic offensive weapon systess by the Weapon Systens 
Svaluation Group. Despite assunsticns and an analytical treatment 
which underestimate the capability cf the 3-70, WS3C- concludes 'that the 
3-70 would be able to penetrate even a sophisticated, high cost Soviet 
defense with "bediun to high confidence"* WS2G is new revising down- 
ward their 3-70 cost estinates. If these costs are intrcduced into 
the cost effectiveness analysis which ffSSG sade, it is believed that 
the results would shaw that B-70 systea would be preferred in all 
cases except against soft targets (cn the order of three psi) and 
even .here the diff erence ■ would not.be so aarked as to rule the 3-70 
cut of ccL^etiticn. 

f * A sirn)le cost effectiveness exercise ca3.paring equal- 
cost (initial investrsnt plus five years operating cost) pure forces 
as to the number of point' targets of 10 psi and 100" psi hardness which 
each can destroy is contained in Inclosure 3. The resulwS indicate a 
clear siiDeriority for the B-70 force against 100 psi targets. The 
3-52 force ranked second with apprciciinately half as =any kills. Against 
10 t>si targets, the fixed MH^UT^Ii^AIT force ranked first, the 3-70 second 
end' the 3-52 third. IIISISJ:!, ncbile I-^IrruTH^IAjI and POIAEIIS ranked lower. 
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6, ^CZC7II^ ) 0T£H3 BOhgS?: ?C3CrS CAPA3ILI?IS3 . The a.'bility to 
stroy precisely located^ soft-^c-card prir:ary targets is a rajor 
^quirenent vhich every -weapon systes in the strategic force should 
et. However, additional capabilities are reQ_uired cf oze or more 

: the systens if the total target destruction capability reouired to 
thieve national objective is to ce realised and if other Eissions 
: the force are to be acccsnlished. Iz^crtant targets say be 
^-orecisely located or aobile. Damage assesssssat is irpcrtant to 
iluate current success and to establish f*at;nre plans of action 
:he residual force application), l^anned bombers are partictilarly 
lited to perfora these missions. 

7. •^-■'-"'T One of the sajor objectives ia the develqpsent 
:ogram for the 3-70 is to iccrove the capability of the strategic 
irce to perform all of its nissions effectively* This progrsjn vlll 
:o^ride a veapon system capable of quick reaction, air and ground. 
Ivanced detection srit^ ccmunicati.^ equipment vill pemit Isicediate 
rflight re-Dcrting of detailed rdssile and bosb damage assessaent, 

lis equi"2Esnt -sill provide escellint reconnaissance-strike capability 
>e systen vill be adaptable to «ide, randcni dispersal and recovery 
'd to future concepts" of hardening ♦ The B-70 vill be' superior* in " 
'•ery one of these respects to the 3-p2. 

0. ^•BSSSr}" Turther, it should be noted that In xhe late 196o's 
ie tiss the 3-70 vould become cperaticnal,, the 3-52 vill have been in 
ie inventory for soze tvelve years and vill have achieved its 
ocinmn growth potential. This grcvth vas significant in every 
jportant aspect - nalnta inability, range, penetration capability, 
id veapon delivery. Of course, nuch of this grcvth vas required to 
iintain pace vith nev developments in air defense. There is every 
2ason to" believe that the 3-TC veapon systen vill enjoy a sirrLlar 
-cvth, thereby iinproving its capacility_relative to the 3-^2 and 

veil as iz^roving the over-all capability of the strategic force 
0 perform its aissicns effectively. 

a, The operational plans cf the vsapon systezns vhich 
^rise our strategic force are designed to exploit the peculiar 
iuabilities cf each systen. The operating plan cf the s-rategic 
5rce coordinates and Integrates these systeris to capitalize cn the 
iteractive, mutually enhancing effects through vhich a rnaed bcnber- 
.ssile force can achieve a ^oint effect that eiiceeds the sun of 
ieir separate effects. 
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b trtlsate 3-70 force levels cannot be establis'-ed at this ti^. 
:ent exercises and var gaiies indicate that a force of so^e 225 3-70 »s • 
3 required to meet anticipated ccssitaents. 



- ?o-ce and VSSC-, it appears that a strategic force viuh d- 
:J^-7e vith or exceeds the achievement of any other force in the ccun^. 
t^ci -o^e. As a resiilt, its additional capabilities in siicn rc^es as 
^Se Issessinent, reconnaissance-strike, residual force become essenx^l:. 
-cost dividends. The capability of the initial ccniigura-ion 01 .he 
TO to serve in these roles vill be significantly greater than the 3-52. 
.s greater grcwth potential vill increase this nargin vith .iiue 
ventory • 



Based on cost effecti^^-eness considerations by both the 
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An Eval-aation of Seme Feasible 1969 U.S. 
Strategic rcrce Ccmpcsiticns 



INTKODUCTION 



Prediccsd imDrcvements in the reliability, yield, ar.d 
accuracy of XCSM's, in the performance c£ bombers as rep- 
resented by the B-70, and injhe " J^;'". 
a^- defense systems raise difficult questions m ccrj.ection 
with the ccmpcsition cf future strategic icrces. Recent _ 
co;sideraticL of the importance c£ residual .rcrces to sseK^ 
out and destroy enemy capability reruair.ins aitsr tne i..i-xa. 



nuclear exchange, indicate the importance c. s.r..<e .ecw.. 
naissance, probably reauiring mar-ned systems, and raise .ne 
question of ^maintainini a mi^ed bcmber-missi-e force even if 
a pure missile force proved to be superior to tne mixed 
fo?cI in the initial exchange. Unfortunate.v the residual 
force role of the strategic force is not speiieaout c.eariy 
enough to permit quantitative analysis at this time. ^now- 
ever techniques have been developed wnereby the J-v^^^^' . 
IxchAnge can be war gamed. The results, when =c.ns_idsred in 
their proper context, can provide an importanc^..s,-=°-e.^.t co 
the over-ail considerations requirec to estaoi.sh .ne c.mr 
position of _ a strategic force which can- asSu a^i of -.h, rs 
quirements ic.id cn it. 

This reoort is the result cf £ study directed to the _ 
probUm cf establishing the required size or tne 3-70 torc= 
In relation to the total strategic posture prcjec.ea for t.. 



-rasuTts o-F the cost effectiveness stuay w.r;icci »<x= y^^^^^^^- 
Irov'ill a'bSter answer to this question than to tne original 
l-lhUm, but it does appear that our strategic torce wiix oe 
better balanced with some 200 S-70's ana acditicna^ mi:»=.iies 
than with some i;00 B-7C's and no additional missi^ss. 

The study ccmDares the ca-pabilities cf several possible 
future ftratelic fbrces to sur^.ive a Scviet__intercontir.enta. 



ef-rectivSIss de^lI^T^ed are target comi^lexes and point targets 
destroyed and bomber' survival. Tvo budget leveis are consid- 
erid for both the.U.S. .ar.d..the USSK. the time period is 190^. 
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3. STRATEGIC FORCES 



The various force 'compos itic-s studied were constructed 
combining various equal-cosr, alcsma-ive add-on forces 
th a reference fcrce which includes rhcse weapon systems 
d nuzibers to which we new appear tc be cocaininted from a 
ocurement standDcinc. The coccpcsiticn cx this reference 
rce for the odd-numbered years through I969 is given in 
hie !• 

In developing the equai-ccst. alternative systems to be 
ded to the reference force, two' constant budget^levels for 
e period TY 6I through FY 7G were considered. ' ihe first 
proximated our nresent budget in the strategic area. Under 
is budget, it was assumed that the reference force could be 
ilt up%nd supported and that- in addition, eight billion 
liars would be available for additional procurement and 
pport durins this period. The equal' cost alternative sys- 
is which could be added to the reference fcrce under this 
dge.t are given in Table 2. An additional reason: for the 
ualitv of the B-70 and 3-52H buys is that the B752K s 
"hieve^an earlier operational date than the S-70's and hence ■ 
;crue. higher operating costs in the time period. The ^ 
sCMEDARY is a long endurance ; chemically powered aircrazt 
xrying missiles on an airborne alert • . 

A high budget situation vras studied which was ^1.6 
.llion dollars per year above the current budget ^in the 
:rategic area. *Kalf of this aaount was assumed fcr^weapon 
stem procurement, making a total of 16 biilicn ccila^s 
-ailable for this purpose. The remaining eight ^ billion 
)llars under this budget was assumed to be required ror the 
velopcr.ent of mora advanced systems than those studied here, 
ible 5 shows the high budget, equal cost alternatives studied. 

The weapon loads assumed for each delivery system- are 
*own in Table 

The opera 

i-r^/iving the 

itely. The B-52 fcrce was dispersed to ^, , t 

.th one -thi rd on ground alert and able to launch within 15 
inuTe^^ A"*high grounc aiert posture, achieved through _seven 
ij ^ 24-hour maintenance and a crew-tc-aircrazt ratio or^^our 
} one, was assumed for the 3-7C. Through these means, it 
.)Dears that 70 per cenr of the fcrce could be maintained on 
'bund alert. By orcper planning and aircrart conriguration, 
; was assumed that, from the aircraft in the air on pro- 



perational plan assumed provided that all missiles 
the initial Soviet IC3M attack be launched immed- 



strategic wine; levei 




y training missions 5 sno-her five per cenr of the 
culd be added zo the available striking force. 3y 
ng crews fcr aircraft in ^laintenances it was 
ed that 50 per cent of the aircraft in ciaintenance 
aunch within I5 minutss. 



UNION FORCES 

.ricus ccuipositicns for the strategic and, air defense 
of the Soviet Union were d£V:=loped under two budget 
■equivalent to these studied for the UoS. Cost in- 
-cn supplied by The RaND Ccrpcraticn on the Soviet 
;ic and air defense forces estimated by AGS/lntelligence 
9 5 togerher with the RAND estimate than Soviet GNP 
ed by six per cent from 1956 to 1959? indicated that 
ion dollars was a reasonable estimate of the FY I96I 
for such forces. It was also assum'ed that this budget 
.ncrease at the average rate- of four per cent per year 
■e period FY I96I-I970. The high budget studied as- 
, 20 per cent increase in the current budget. The 
,ng budgets for the first and last years of the cost 
in billions of dollars were as fellows: 

FY 1961 FY 1970 

Current Budget ih 21 . .. . 

High Budgez 1? 26 ■ 

ailable intelligence infcnnaticn regarding the cap- 
es of present and future Soviet weapon systems was 
:z "the ccopositions of their strategic and air defense 
were specifically tailored from the weapon systems 
in Table 5 cc counter the parricular US force being 



■is important characteristic cf the study is illustrated 

in Table 65. which indicates uhe five major components 
alternative equal -cost Soviet forces considered. For 
5 note the substantial M.J fighter and improved surface- 
missile programs t-'hen the 3-70 is: included in the force ^ 
,plet£ cancellation of these prograuis in favor of bigger 
''iCBM'Sj AICBM systems and lower perfcr:sance fighters 
TE>S^ are added instead cf 3-70's*. The M.2 fighter buy 
eased because cf its capability against B-rpS's penetrat- 
eithsr hieh or low altitudes.- 




FORCE SUHVTVAL 



The Soviet attack. Irivoived ar^ isiltlal salvo of the 
:liiiuin possible rjumber of ICBM*s. One hundred of these 
^ directed against the air defense system, Pix"ty were 
*ected against military control centers, and the balance 
^e directed against SAC bomber bases and IC3M sites. The 
'ectlve of the attack was to niiniirdze the capability of 
: sui^lving forces to ds-^.ge the Soviet Union. To achieve 
,s objective^ bomber bases. Atlas and Titan Sites were 
'•geted with higher priority than were Minuteman Sites, 
iber bases with a sizeable nizmber of non-alert bombers 
lainlng, each capable of carrying bombs having a total 
?ld of many megatons,- constituted essential and relatively 
:t targets o Atlas and Titan Sites were relatively high 
.ority targets because of their large yield warheads* 
juteman sites carried a lower priority because, being 
x3, a considerable effort was required to destroy a single 
'Slle which carried a relatively small warhead » The ob- 
:tive was achieved by assigning sufficient missiles to 
:h base or site such that the product of the damage 
^entlal and the- survival probability of every base or 
;e is equal. 

The IC3M attack was followed by manned bomber and sub- ' 
--Ine-launched missile atta:;k3. The results of these 
'Scks were not analyzed* All alert bombers were launched 
'ore the arrival of the ICBM attack and all the missiles 
;2h survived this attack ware launched before the arrival 
the follow-on manned bombers. Submarine launched 
siles were not directed against ICBM sites* 

US ?brce survival are given in Table 7 for four of the 
es studied o The number of 3-70' s surviving includes the' 
craft on alert plus those In maintenance which were able 
launch within the 15-minute waming time. The large 
bers of MINUTSMEN surviving results from the limited 
ber of missiles available to the Soviets and the criterion 
d for target assignment as discussed earlier* 

US countsrattack: 

The effectiveness of the various US strategic forces was 
died in terms of an attack on Western Itussia* Out of a 
t of 250 strategic target complexes in the Soviet Union 
China as furnished by ACS/lntelligence, II6 were located 



or. attacked. In addition, between 200 and 220 
ts of the categories shown in Tsble 8 were^in 
the irJHiber varying according to the extent to 
efense bases were targeted. Many surface-to-air 
es in the region were also targeted, with the numbe: 
siderably from case to case. The target complexes 
lens of points of military and industrial values; 
that a single weapon can do dair.2se to moz^s than 
point. For analysis purposes, an aggregated 
'get complex as established by AFCB? was used, 
;argets included all value points of the 
listed in Table 8 which appear in the Target 
;cry for the area under attack and which are not 
any of the ll6 complexes • 



; range missiles, light bomber bases, their military 
and other types of targets of particular concern to 
] US tactical forces were not targeted and the attack 
'orces was not.-^nalyzed* Thus the possible com- 
j- effects of this attack on the penetration capability 
5ic"bombers was not considered. Possible contributions 
^arls weapon system in this connection we27e disregarded 
a matter of fact, Polaris may serve its most effec- 
as a member of the residual force, 

.dering that hi of the first 50 target complexes 

by priority and the majority of the important point.. 

:« in the area considered, it was estlmaoed that 

'•ely So per cent of the target system, in terms 
was involved. As a result, 60 per cent of the US 

;ack effort was directed to this area. 




zt assignments were based on considerations of the 
Capabilities of each available weapon system and 

given in Table 9 was evolved. In the high 
sference force plus 3-70 and MINUTEMAN case, for 
2 feasible assignment which tends to maximize force 
3ess is given in Table 10, 




The attack secruences aDC the iDteractions considered in 
e analysis of the counterattack are worthy of note, . First 
i the sequence of attacks was the jlC3M. attack on both defenses 
)d prime 'targets • The consequences calculated included target 
:Strucwlon. direct defense destruction by blast and defense • 
'gradation' cue to fallout. Hand computation methods were 
ied. 3-70' s,. when a component of the force, comprised the 
?cond element of the attack, lagging the iCBM attack by 
^oroximately three hours. The B-52 force arrived approxi- 
jtely nine hoiirs after the IC3M attack,. Generally, these 
,ements attacked primary targets only but they did make in- 
.rect contributions, through both blast and fallout, to the 
^gradation of the defenses for follow-on elements. The 
:)nsequences of the manned . bomber attacks were calculated 
sing "a highly aggregated penetration model which was pro- 
ransied for the IBM 709 and 7090 computers. In addition to 
irget destruction and defense degradation calculations, 
)mber weapons delivered and bomber survival were computed. 

The penetration model used in the study divides space 
Dto geographical zones and time into periods. An individual 
ir battle is fought in each zone for each time period. The 
artlcipants in each battle are crav-rn from the survivors of- 
3rlier" battles. The model is an expected value model. 

3.SULTS 

Among the eight equai-cost composite forces studied under 
::e current budget level for both sides. Table 11 shcjws that 
we forpe with B-70»s equalled or exceeded the level "of target 
3mage achieved by any alternative. 3y this criterion, the 
XMTTEMAN case crovided nearly equal achievement; the 3-52H 
sse was third.' In considering the significance of the results 
i is important to keep in isinc that the values shown are net 
Dsolute measures of effectiveness. The relative standings, 
.-^e real, however, and, for lower value of effectiveness, the 
Ifferences would increase in significance. 

The primary objective of the force is, of course, target 
Dstraction. However, bomber survival for res idixal -force 
irposes is becoming an increasingly important conslceration. 
c is thus of interest to rank the varicas cases in terms'-'of 
5mber survival as well as in .terms cf targets destroyed. On 
pDlylng the fractional survival numbers of Table 11 to the 
brtion of the alert force used to attack the western part 



'iet Ur^ion, it is foir^c that the B-70 case ranks first 
:ai of 93 survivors, 46 being 3-70* s (0.56 survival) 
,ng 3-52^ s (0.54 survival). The 3-52H case ranks 
:h 75 surviving B-52»s (0.6^ survival), and the 

third with 53 surviving B-52^3 (0,6l survival). 
jna that these are the numbers of bombers surviving 
iwal from Soviet territory. Before they can become 

components of the residiisl force, they must return 

Many, if not most of them, will require a post- 
2ging base to accomplish this. The probabilities 

bases will survive or, given survival, that the 
;ill, in fact, effect their return to the US may be 



; the five eqiial-cost, high budget forces studied^ 
^st target destruction was achieved by a force con- 
^th B-70* 3 and added M33sT]T5KSN, as shown in Table 12_. 
.ction effect which may be achieved by a nixed and ; 
balanced bomber-missile force is clearly illustrated 
•n 24 squadrons of 3-70* s were added, ■ the missile force 
'11 that it was virtually elijninated by the Soviet 
;tack. Soviet defenses suffered no damage prior to 
?1 of the bombers and overall US force achievement 
led, particularly with regard to bombers surviving.- 
itruction remained reasonably high because of the 
^omb carrying capability of the bombers. When a 
'O's and missiles was added, both target destruction 
" su3rvival increased significantly. 

.ng the forces according to bombers surviving to the 
point, the combination buy .of 3-70* s and MINUTENL4N 
'irst with IO6 survivors, compared with only 57 
in the pure B-70 buy. 

;riving the results shown previously, the bombers 

led to carry ECM equipment of moderate effectiveness. 

. deliberate attempt was made not to over-estimate 

, of combat conditions, including such factors as 

miunication links, radars an*"d control centers 

,ly or deliberately destroyed, psychological effects 

lel, etc., on the real as contrasted with the 

:1 capabilities of the defenses* In this connection, 

be noted that the effect of fallout were treated 

' and specifically. It played an important role in 

.2 penetration but not 5-70 penetration, principally 

' the difference in HH-CL arrival times The absolute 

2CM and combat „eiXectivenes3 are impossible to predict 




] 
t 
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;he situation In World War II, we will be ur^atle 

defenses and develop specific counters if short- 

liscovered. For these* reasons, t'ne sensitivity 

;s to these assiimptions was tested. The results 

7 for the B-70 case were based on a defense de- 

itcr of 0,8, covering £CM effects and cocbat 

i 0,8 value of the degradation factor corresponds 

3 in which SCM achieves a moderate level of 

3. Both higher and lower values of the degradation 

studied. The results are given in Table 13 for 

oudget, strategic force with 3-70' s. Note that 

;al depended izuch inore strongly on the particular 

ade than did target damage. A comparison of the 

:he 0,8 and 0.4 factors shows that, even thoxigh 

1 was reduced by nearly 60 per cent, the 

3 of the force was reduced only I6 per cent. 

or this is, of course, the multiple bonib 

ability of the manned bomber. In this study, 

rried eight bombs. Only in exceptional cases 

destroyed with a full load of bombs. Many 
I of their bombs. This fact is illustrated 

by the 0.4 case in the table. Only ons-fourth 
3 survived but one-half of the bombs carried by 
2re delivered. 



factor contributink 



to the high effectiveness 

uhe bomber forces was the employment of MI2*IUT3MAN 
busting role. Both air defense bases and in- 
:^ace-to-air missile sites were- targeted. ...In fact, 
xe cases studied, all MlNUTEI^j were targeted 



jses 



The 



effect 



of not targeting defenses with 
3 studied in the current budget B-70 case for 
^gradation factors. The results are indicated 
Again, bomber survival depends more strongly 
Jing of defenses th an d oes force effectiveness, 
a that assigning MI>aJT2MSN to SAM* s can provide 
surance against the eventuality that our estimate 
wlveness of SCM aad/or combat degradation factor 
as error. 

3 different comooslte forces studied* in 34 campaigns, 
nich showed the" best strike effectiveness contained 
nis fact is doubly Important. The additional tm- 
oabilities of the bomber, such as flexibility of 




cperstlon, reconnaissance, destruction of poorly locatea or 
jnobile targets, restrlke, and resldiial force, would improve 
further the achievement of the primary objectives of the 
strategic force. 

Only two B-70 buys were studied, 12 squadrons and 2k 
squadrons. As a result, the Question regarding optimum force 
size cannot be answered soecif ically. However, it appears 
that a total buy greater than 12 squadrons might be desirable 
with 12 sGuadrons on 75 ^er cent ground plus air alert it was 
not feasible to assign 3-70»s to pertinent targets in ohe 
entire area studied. Residual force considerations may fur^ne 
increase" the total number of 3-70 »s required. On the other 
hand, the results of the high budget comparisons clearly 
indicate that, at the level studied, a combination buy of 
additional missiles and fewer than 24 squadrons of 3-70* s 
provided the greatest force effectiveness. 

As by-oroducts of the study, the payoffs to be deri ved 
from using missiles in a defense busting role and carrying 
multiple weapons on bombers were clearly indicated* 



TASLE 2 



US Strategic Force Equal Cost* Choices - Oorrent B-udget . 



* 


V/eaoon S'/stes 


So. U. 




' ■ 




15 


12 






15 


12 




SM-63 


10 


5^ 




SM-oO rlxeo 


50 






SM-68 


15 
10 


6 
15 




B-52H 


15 
50 


6 
16 




SM-80 rlxed 




SM-68 -5- 
SM-80 Fixed 


10 

50 


15 
17 






10 


33 



^"3 

■ ■■■ ' * Ocst = HDT and Z -f ?roc , ^ 0 and 

(FY 61-70) = ^ B". billion 

■". Ircaudins accitional KC-135'3 and 

GM'87's and iniproved ECM equip- 
• " mer.t^ for entire force. 



TA3LS 5 



gic Force Equal Cost* Choices - High Budget 



So. U. £. 

15 
10 

15 
10 

15 
50 

15 
10 



No. of Sq . 

66 

12 
54 

12 
57 

12 
53 



* Cost = RDT anc E -i- ?roc, -r 0 and M 
(?Y 61-70) = ^16 billion- 

** Assumes establlshzrient of 2nd 
production line to meet I969 
availability, . 






SOVIZT WZjt^ON SYSTZ^IS 



on Systea 



IFigiiter 
Tighter 



To Counter 

3-52 (liigh) 
B.52 (lev) 
B-TO 

B-52 (aigh or lov) 



ft s and ss2jiied "bombers as counterf ores ve&pons 

3X' TDerforssLnc s fi^i'sers 
f.-aircraTt guns 





3-70 


2000 


25 


320 


3-52H 


2500 


50 


0 


a<-63 


" 2150 


120 


0 


SM-80 


2150 


' 120' 


0 


3-52S t a^.-oS 


2650 


100 


0 


3-52E 'r SM-80 


2650 


. 100 


0 


SM-68 i SM-80 


2150 


120 


0 


DROMEDARY 


20C0 


120 


0 



3-70 

3I70 { SM-63 
B-70 f SM-80 

SM-60 

3-70 f 

DRCMZDARY 



EIC-H SJDC-ST 



600 


TOO 


0 


2800 


0 


2000 


0 


2000 


0 


2l?00 


0 


2kO0 


0 


2000 


0 


2000 



3000 


120 


520 


600 


700 


2500 


150 


320 


600 


700 


2500 


15c 


320 


600 


700 




180 




0 


2000 


3000 


0 






3000 


150 


uoo 


600 


700 





1 
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Militsry and IndustrisJ. Values 



Weapon Storage and Production 
Bcciber Bases^ Main and Staging 
Interceptor Bases 
ICa^ Controls 
Military Controls 





B-TO, 3-52 




Defease Biistins 
Coispiex Destruction 

CcEipiex Destruction 

Eard Targets 

¥eapon Storage Sites 
Control Centers 
Soft Targets 

Boniber Bases 
"Weapon Production 
Poorly Located Targets ■ 
Complex Destruction 



TABLE 10 

GET ASSIGNMENTS - HIGH BUDGET 3-70 + MM Case 



No. of Aircraft/Missiles Assigned 
B-70 B-52 i;^ ATLAS, TITAN 



.6) 



cated (70) 

Bases (y^) 
96) 



16 
17 



63 



15 
6 



85 



22 



48 

102 
1212 





TABLE 11 

riACK omcoMzs - curhznt us a>td sqvt-t budgets 



ze 



33 Sq 
q. ) 

,.1- 

q. +) 
'I- ) 



Fraction 
of. iTargat: 





Fracuion 
of. Poizit 

Targets 
De strayed 





3-70 



B-52 




^^^^ 






TA5LE 12 
US ATTACK OUTCO^GS • - • ■ 
(High US and Soviet Budgets) 



il Cost 
'.ef erence 
:e ?lus 

i, 24 Sq. 

jS, 66 Sq. 

S 12 Sq. 4-) 
>3, Sq. ) 



, 12 Sq, + 
0, 57 Sq. 



, 12 Sq. ^) 
ledary, 33 Sq.) 



Fraction 
or- Target 
Complexes 
Destroyed 




Fraction 
of Point 
Targets- 
Destroyed 




ii^iWaiaarifatTH^iiiM- 




B-70 
Survival 

.18 



B-52 
Survival 



.P5 
.27 





i 



TAUI.E 1^ 

■^ lilFFl'CT QF-.COMBAT-DgdRAnATIQN fmS' li-TO' ECM FACTOR 
(Cuurenl: Budget Force with U-YO*s) 



Degradation 
Fac tors 



Frnc tiou- 
oii- Target 

Complexes 
Destroyed 



Frnctioa 
oi: Foint 

Targets 
Des troyed 




B-70 
Survival 



.25 

.59 
.85 



TOTAI. COMFLKXIiS TARGKTED = ll6 
TOTAL POINTS TARGliTED «= 210. 




n -70 

Boinbs 
Del iverccl 

-51 
.60 
.75 
.92 



EFFECT OF TARGETING SAM DEI^n:N SE5; 
(Current IJudget Force with 13-70 's) 



SAM 



Defenses 

Not targeted 
Targeted 



Not targeted 

Targeted 



Froction • 
oJ: Target 
Complexes 
Destroyed 




Frac tion 
of Point 
Targets 
Destroyed 




B-70 
Survival 



.03 
.25 



,20 
-59 



TOTAL NUMilER OF C0MFLEXI23 - ll6 

TOTAL NUMBER OF POINT TARGETS = 210. 



Defense 
Degrndn t ion 
Factor 

A\ 



.8 
.0 



yjSBC- cn the 5-70 



V/3EC- HeDort No. 50, "Sv^aluation oz" Strategic Offensive V<eapon 
Systems, >,-as published i- Dece=:>er I960, The ti-e considered is 
1964 - 1967, and the 5-70 is studied as a veapon sjstesi A-hicn could 
begin to enter the inventory tovard the end of the period. 

rne ViSEG study appears to have scaie rather serioiis limitations. 
The Eiost izipcrtant of' these are discussed belov. 

VJSSG used single idealized US weapon systes^s in its calculations 
rather than a siscture of US systeiss. This use of -^pure" rather 
than "Edxed" forces seriously underestiinates probable effectiveness 
of individual weapon systenis, >iilch ±n a inixed force both contribute^^ 
to and benefit from the-accomT^lishnisnts of other systems. For example, 
in a sslxed force, the B-70 benefits substantially from the preceding 
ICBti attack and, in turn, materially, assists subsequent, and lower 
perfor=}ance, rianned boEbers to penetrate. This ccinplezentary 
characteristic of a icised force has been shov,Ti very clearly in 
other studies of US Strategic Force Cosposition. 

V^SH:-»s pessimistic assumption that Soviet defenses and coESiand 

and control systems are undegraded at the tizie of penetration is, 

bv their own admission, urjreallstic. It underestiniates i-he ability 
of bombers to oenetrate. This is particularly ur_fair to the 5-70 
which would benefit' more than lower perf orsance 'ooEbers froi2 gegra-ation 
of defenses because of the vulnerability of the netted ?ystsc; which 
is required to counter it. 

E-esuite assuniDtions and an snalytical treati^ent v.-hich ve believe 
underestWte the ia^ability of the 3-70, the V;5SC- study ccncluces _ 
that ^t should have a Denetration advantage over all prcgra=aeci uS 
bOEbers. VrSEG- Tx>stulates two possible levels of Soviet defenses - 
OT^e rather moderate, the other quite sophisticated and involving 
a la-^e investuient - and estlinates 3-70 perforrzance agauiSu eacn. 
Agaialt the lesser defense, systeiz, the 3-70 is a b^gh ccnficence _ 
systeH, and agai^ist the sophisticated defense it is -ccnsiaereQ zo oe 
of aeciiai to high confidence. 

Sssentially, then, V;SS:-'s reservations about the desirability 
o^- the E-70 are not based upon doubts as to its ability to ,.0 -.ne • 
job, 'out rather, pri^na.-lly, up^n a cost effectiveness coinpar:.scn^ ^ 
between it and ec'.al cost forces cf =iissiles. One 01 -.ne ass'^r.Lons 
^de in cc-^ing effectiveness is that surv^vaoili^y is neg.ec.eci. 
All o-:- the kssiles are launched under this as3-?--icn '^ul cn^, 
or 2/3 of the 3-70' s launch. Th-^, survi%'abilli:y coes 
to have been ignored in the bobber calculations. The cos« preierrs. 
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and used by V»-3EG for the 3-7C were higher than the detailed costing 
information s'applied by the Air Force. 

Using the original \iSSC- costs, the 3-70 is not attractive froni 
a cost effectiveness point of viev, except "against targets of 100 or 
more tssi hardness. On the other hand, using the Air Force costs 
supplied to WSEC-, the 5-70 proves to be competitive vith fixed 
ballistic -lissiles in ail cases, vith an advantage v»hich increases 
vith target hardness. Its advantage ever mobile rdssile systems of 
I'linuteaan or Polaris yield and accuracy (and costs) is much siore 
pronounced. Using Air Force costs, the 5-70 is shown to be -sore 
effective than other sanned bombers. 

In view of the importance assigned to Vnis cost effectiveness 
comparison, it is very* pert Ir.ent "^hat wSlJC- is in the pirocess of 
revising their costs dov,-nward. Using these revised costs and interpolating 
linearly between the original VJ3EC- sjid Air Force costs presented in 
the T^^SSC- study, the 3-70 appears to be preferred in all cases except 
against quite soft targets '(on the order of 3 psi), and even here 
the diffeVence is not so sarked as to r^e the B-70 out of competition- 



Pure force cost cor^parlsons are adziittedlv c; li-iited value sl:ice thej 

occur in real life '.^hen a iniized force of strategic weapon systens siga^es a 
zi^ed force of defensive weapon systsns. These effects influence strongly 
and differently tns ground survival and penetration capabilities of the 
variou.s s^'stens- Hovever, if care is e;:ercised in establishing the input 
values and if the inherent linitaticns cf the ei'srcise ers kept in riindj 
a pure force cost conparison can indicate the relative nerits of conpeting 
systens in severely restricted situations,* Ho-e the word relative. It is 
essential to visu the res 'hits in tsms of relative standing only. The 
results of s-jch a restricted ccnpariscn cannot pretend to represent absolute 
capabilities under any realistic condition. 

The cost effectiveness coziparison reported here is based cn the capa- 
bility of alternative equal-cost, pure forces to destroy 10 psi and IGO psi 
point targets. Using the initial investnent plus five years' operating 
cost cf an operational force of 200 3-70 »s as a base, (225 total buy), the 
numbers cf nissiles or 3-52' s vith Gii:-o7's vhich could be procured and sup- 
ported fcr five years for the cost were deternined. The results are 
given in Table 1. • . 

. It is important to note that research and development costs vere not 
considered. They vere onitted on the assunpticn that the decision has been- 
•nade to conplete tiiis phase for each cf the systens conpared whether it is 
eventually procured or not. The sensitivity cf the results to this assunr- 
tion is discussed brieriy iatsr. 

Table 2 contains the assunptions nade regarding certain^ pertinent charac- 
teristics and capabilities of ths systens as well as the results cf the con- 
par ison. The survival factors are based on the predicted nininun alert capa- 
bilities of the bonbers, the fraction cf Fclaris suhnarines cn station, and 
an estimate of the capability of the ether nissHes to survive the initial 
Soviet I'35M attack, with regard to reliability and CS?^ the sans value as 
were utilised in 'wSSG 50 have been applied. 

Substantial uncertainties ere associated with the penetrability factors 
assu^ied. The inportant point to be bcrns in xind when evaluating these 
ass unpt ions is that ths 3-70* s are carrying eight bonbs and that the 3-52*3 
are carrying four bonbs. Bcnbers that survive the penetration will deliver 
all their bonbs. Only in exceptional cases will bcnbers be killsd before 
they have delivered any of their bcnbs. Results of a2alyse3 lizdicate that, 
on the average, a dead bonber will deliver half its weapons before it is 
killed. Further, this factor appears to be relatively independent cf the 
actual attrition rate achieved by the defense. Thus, ths factor of 0.75 
assuned for ths 3-70 represents, in fact, a bci^her survival factor cf th^e 
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of C.50. The penetrabilitv factcrs assnnsd fcr the nissiles are lov 



if the Sc.Ti=ts do not develb? an AICB:: capacili-j bi:t rrobabl7 srs 



?£rtic-^arl7 for ?0Li?:I5 and :.32nj3::;-IT.. iT ther do achieve an 
nissile defense. 



^ecti-ze 



The results are cased on an attack 07 tns entire force against ^oint 
targets having a hardness cf 10 psi or ICO psi. The conputaticn is based 
on the nunbsr of weapons cf the specified jield and acc!:rac7 recuired to 
provide a probabilitj of C.S5 cf destrcvir^ the gi~sn target, fhe total 
nunber of targets danaged 07 the force is then given by: 

^t = ^O.S5 ^3 ^r ^p 

~ total n'jz^iber of targets destroyed 

^0-85 =~ niiniber of vsapons reqaired to achieve 
0.85 probabilitj of oarage 

?g = probabilitj cf survival 

= reliabilltj factor 

?r) :: conditional probability that vsap-on 
is delivered 

? = total force sice 

w = r?LTT!ber cf weapons/'u-arheads carried 
by each bcnh-er/nLissile . 

Against ICO psi targets, the B-?0 fores sh^vs a substantial nargin cf 
suoericrity ever the 5-52 and even 'a =rBat3r i::argin zr~r anv zdssiie. 

m 




igainst 10 psi targets, the B-70 fores appears to be slightly rcre 
effective than tr^ 3-52 force; both are significantly less effective than 
the fixed UI^;uaSI-i«5 force but significantly 2ore effective than any other 

The above equation shows that the niziber cf targets daiiaged varies 
v;ith e'.'sry input in z±rect proportion. Thus, dc-jbling c-r-tialving aiy 
factor, doubles or halves ths niniiber cf targsts >illed. This ^satly sin- 
plifies sensitivity cons idsr at ions - 

If research and develcpnent costs are added, the 5-70 force vould 
still have a significant advantage against ICO psi (and harder) targets . 
and it vjould still be ccnpetitive i;ii± the 3-52 force against 10 psi 
targets. The rank of the rissile forces vould no- change. 




IgQUAL COST raicE ■CAPAbH.m 



V/nopon Oj)'nl V/ofi[pniuj/ Yiold ►CJSP 

iiyiiikii» iJii.Y .';.v:; l..ji.i (MT ) (N il) 



H-VO 

TITAN IX 

MJMUXIDMAN 
(i'Mxofl) 

MIHUTJjillAW 
(Mobxlo) 

POIARIS. 
/CAM-07 



UQ.Ua- Poiv; Ira- 



No. TfU7;ol.s UnnM.\('.oO (rd - O.V>'j) 

10 n)n r:;x 



32ti 

979 
39 
272 



16 
4 




V/eapon 
gyol .cm 



B-70 

TITAN II 



MTNUTTDmN 
(li'J.xea) 



m HUTKM/VN 
(Mobile) 



roiAuia 

(S«BM) 



Con I; in Milliono * 



Op MO. 

Force 
Size 



200 

1632 
979 
39 

272 



* Exciudiiift WmW 

POiARIS CoHt Gource WG1'» 50 



Initial 
Inveot 



'i,0'i9»o 
'1,667,0 
3,737-0 

3,330 Ji 



5, 



967.0 



3,035.2 



5 yr 

Opno 



Woaponn 
Per 

Vchlcle 



3,012.0 0 
3,19^.0 1 
1», 112.6 1 

li,5l3.2 1' 

1,091-5 -1.6 



3,97.1.2 



0 



ToUl 
V/eapons 



1600 
325 
1632 

979 
62'i 
2176 



